Treatment with sodium butyrate inhibits the complete condensation of interphase chromatin.
The effects of histone hyperacetylation on chromatin fiber structure were studied using direct observations with the electron microscope. Histone hyperacetylation was induced in HeLa cells by treatment with sodium butyrate, and the ultrastructure of control and of acetylated chromatin fibers examined after fixation at different stages of compaction. No differences between control and acetylated chromatin were seen when the fibers were partially unfolded (10 mM NaCl, 20 mM NaCl, 50 mM NaCl), but in 100 mM NaCl, control chromatin showed further compaction to the "30 nm" fiber, while hyperacetylated chromatin failed to undergo this final compaction step. These results strongly suggest that histone acetylation causes a moderate "relaxation" rather than complete decondensation of interphase chromatin fibers. The relationship of these findings to the increased DNase I sensitivity of acetylated chromatin, and to transcription and replication, is discussed.